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Abstract

Background Barriers exist for the provision of surgery for permanent contraception in the postpartum period. Pre-
natal counseling has been associated with increased rates of fulfillment of desired postpartum contraception in gen-
eral, although it is unclear if there is impact on permanent contraception specifically. Thus, we aimed to investigate
the association between initial timing for prenatal documentation of a contraceptive plan for permanent contracep-
tion and fulfillment of postpartum contraception for those receiving counseling.

Methods This is a planned secondary analysis of a multi-site cohort study of patients with documented desire

for permanent contraception at the time of delivery at four hospitals located in Alabama, California, lllinois, and Ohio
over a two-year study period. Our primary exposure was initial timing of documented plan for contraception

(first, second, or third trimester, or during delivery hospitalization). We used univariate and multivariable logistic
regression to analyze fulfillment of permanent contraception before hospital discharge, within 42 days of delivery,
and within 365 days of delivery between patients with a documented plan for permanent contraception in the first
or second trimester compared to the third trimester. Covariates included insurance status, age, parity, gestational age,
mode of delivery, adequacy of prenatal care, race, ethnicity, marital status, and body mass index.

Results Of the 3103 patients with a documented expressed desire for permanent contraception at the time of deliv-
ery, 2083 (69.1%) had a documented plan for postpartum permanent contraception prenatally. After adjusting

for covariates, patients with initial documented plan for permanent contraception in the first or second trimester

had a higher odds of fulfillment by discharge (aOR 1.57, 95% C.I 1.24-2.00), 42 days (aOR 1.51, 95% C.I 1.20-1.91),

and 365 days (aOR 1.40,95% C.I 1.11-1.75), compared to patients who had their first documented plan in the third
trimester.

Conclusions Patients who had a documented prenatal plan for permanent contraception in trimester one and two
experienced higher likelihood of permanent contraception fulfillment compared to those with documentation in tri-
mester three. Given the barriers to accessing permanent contraception, it is imperative that comprehensive, patient-
centered counseling and documentation regarding future reproductive goals begin early prenatally.
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Plain language summary

Permanent contraception is a highly desired form of postpartum contraception in the United States, however there
are several barriers to accessing it. In this paper, we investigate whether the timing of when a patient has a docu-
mented plan for postpartum contraception has an impact on if they achieve postpartum contraception. This

is a cohort study from four hospitals in Illinois, Ohio, California, and Alabama for patients with a desire for postpar-
tum permanent contraception documented in their medical record. We specifically investigated the trimester (first,
second, or third) where a patient had a plan for permanent contraception first documented. We then used univariate
and multivariate models to determine the relationship between the timing of a plan for permanent contraception
and if a patient achieved the procedure at three time-points: hospital discharge, 42-days, and 365-days. Our findings
showed that of the 3103 patients in our cohort, only 69.1% of them had a documented plan for postpartum contra-
ception at any point before going to the hospital for their delivery admission. We additionally found that patients who
had a documented plan for permanent contraception in the first or second trimester had a higher odds of receiving
their postpartum contraception procedure compared to people who had their first documented plan in the third
trimester. This showed us the importance of earlier counseling regarding contraception for pregnant patients. There
are many barriers to accessing postpartum contraception, so having patient focused counseling about future goals
around reproductive health early on in pregnancy is critical.

Background

While postpartum contraceptive counseling remains an
integral component of pregnancy care, the ideal timing
and implementation of contraceptive counseling both
before and after delivery remains unclear [1]. Prenatal
counseling for postpartum contraception is associated
with increased postpartum use of contraception in gen-
eral and is recommended by the American College of
Obstetricians and Gynecologists [2—-8]. Yet, prenatal con-
traceptive counseling is not always provided [9]. Potential
reasons for this include competing clinical needs for indi-
vidual patients during time-limited outpatient prenatal
office visits, patient and clinician assumptions regarding
future pregnancy risk, clinician lack of knowledge and
comfort, and/or fragmentations of care with consultant
or subspecialty care teams [10].

Permanent contraception remains one of the most uti-
lized forms of contraception in the United States [11-14].
Given the multi-level factors and barriers to perma-
nent contraception at the patient-, physician-, hospital-,
and policy-level, prenatal counseling is hypothesized to
improve postpartum receipt of desired permanent con-
traception [13]. For example, the federal Medicaid steri-
lization policy mandates a 30-day waiting period between
the time that the required consent form is signed and
when surgery can be completed [15, 16]. If prenatal con-
traceptive counseling is not performed, patients with
Medicaid who desire permanent contraception face
structural barriers to inpatient postpartum permanent
contraception and must instead pursue interval outpa-
tient permanent contraception with its own associated
barriers to fulfillment [15, 17]. Secondly, the consist-
ency, certainty, and length of desire regarding a patient’s
goal for permanent contraception may impact physician

counseling and practice [18, 19]. However, little data is
available on the association between prenatal contracep-
tive counseling and fulfillment of postpartum permanent
contraception.

While occurrence and quality of prenatal contracep-
tive counseling have been variably measured in prior
research, the current study examines documentation
of a plan for permanent contraception in the electronic
medical record. Documentation of a plan for permanent
contraception signified that contraceptive counseling
occurred, that a plan was determined, and that the plan
was documented to communicate to other members of
the clinical team. We sought to investigate the associa-
tion between initial timing of prenatal documentation of
a plan for permanent contraception as the postpartum
contraceptive method and fulfillment of postpartum per-
manent contraception. We hypothesized that patients
with earlier trimester (trimester one or trimester two)
of first documented plan for desired permanent con-
traception would have a higher likelihood of fulfillment
before hospital discharge, within 42 days of delivery, and
within 365 days of delivery compared to those with later
trimester of first documented plan (trimester three).
Additionally, we hypothesized that patients with a plan
for permanent contraception documented during pre-
natal care would have higher odds of fulfillment at each
timepoint than those patients whose plan for permanent
contraception was first documented during the delivery
hospitalization.

Methods

We completed a multi-site retrospective cohort study of
patients who delivered at or beyond 20 weeks gestation
between January 1, 2018 and December 31, 2019. Four
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different hospitals participated in this study: Univer-
sity of California San Fransisco, Northwestern Memo-
rial Hospital in Chicago, MetroHealth Medical System
in Cleveland, and University of Alabama at Birmingham.
Full study methodology of the primary study has been
published [20]. Briefly, our study included patients who
had permanent contraception documented as their con-
traception plan on the electronic medical record dur-
ing their delivery hospitalization. Our exclusion criteria
removed from the study patients who (i) suffered peri-
partum mortality; (ii) had previously received permanent
contraception but were pregnant by in-vitro fertilization;
(iii) had planned cesarean hysterectomy due to suspected
placenta accreta spectrum; and (iv) had missing data
across study variables. Data were abstracted from both
inpatient and outpatient electronic medical records. The
study was approved by the MetroHealth Medical Service
institutional review board.

Outcomes

The primary outcome for this study was fulfillment of
permanent contraception recorded dichotomously at
three timepoints: before discharge, within 42 days of
delivery, or within 365 days of delivery.

Key predictors

In this analysis, our primary exposure was the trimester
(first, second, or third) during which permanent con-
traception was first documented as a patient’s desired
method of postpartum contraception. If the plan for
desired permanent contraception was documented in
multiple trimesters, the earliest documentation was cho-
sen for analysis. In addition, patients may have had other
forms of contraception documented as their postpartum
plan in addition to their plan for postpartum contracep-
tion or in previous trimesters before deciding on per-
manent contraception. General prenatal documentation
was coded if timing of the prenatal documentation was
not available in chart abstraction, but documentation
was evident prenatally. If there was no prenatal docu-
mentation of a plan for permanent contraception but this
decision was first documented during their delivery hos-
pitalization, a patient was analyzed as having an initial
documented plan for permanent contraception during
their delivery hospitalization.

Covariates

We prespecified all covariates prior to multivariable
analysis. Covariates included insurance status (binary;
Medicaid or non-Medicaid), maternal age at delivery
(continuous), parity before delivery (binary; less than
two or two or more), weeks of gestation at delivery (con-
tinuous), mode of delivery (binary; cesarean or vaginal),
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adequacy of prenatal care defined by the Kotelchuck
Index [21] (binary; adequate or inadequate), maternal
race (categorical; Black, Asian, White, other), ethnicity
(categorical; Hispanic or non-Hispanic), marital status
(binary; married or single), and body mass index (BMI)
(continuous). Covariates were chosen as they are known
to be associated with choice for and access to permanent
contraception [22, 23]. Race and ethnicity were included
as social constructs, recognizing ongoing evidence of
racism in prenatal care delivery and historical evidence
of reproductive coercion within historically marginalized
communities that may impact both prenatal counseling
and completion of permanent contraception procedures.
(24]

Statistical analysis

Using non-parametric t-tests for continuous variables
and chi-squared for categorical variables, we compared
our demographic and clinical variables across patients
who had documented prenatal counseling for permanent
contraception and those who did not. We then conducted
univariate analysis as well as built a multivariable logistic
regression model to examine the relationship between
a first documented prenatal plan for permanent contra-
ception in the first or second trimester and the odds of
desired permanent contraception fulfillment at hospital
discharge, six weeks (42 days), and one year (365 days)
postpartum when compared to a first documented plan
in the third trimester. We repeated this analysis inves-
tigating the relationship between a prenatal plan for
permanent contraception at any timepoint versus docu-
mentation first occurring during the delivery hospitali-
zation and the odds of fulfillment at each timepoint. To
correct for any clustering across study sites, we estimated
robust standard errors. Statistical significance was set
with an o of 0.05. All statistical modeling was performed
using R Version 4.2. [25]

Results
Of the 49,915 deliveries across the four sites, 3013
patients met inclusion criteria and comprised our final
analytical sample. 2,083 (69.1%) had prenatal documen-
tation of desire for permanent contraception as their
method of choice for postpartum contraception. Patients
who had a documented plan for postpartum permanent
contraception were younger, had higher parity prior to
delivery, had received adequate prenatal care, were more
likely to identify as Black, were less likely to identify as
Hispanic, were unmarried, and had Medicaid insurance
compared to patients who did not have a documented
prenatal plan for permanent contraception (Table 1).

The relationship between timing of first documentation
of the plan for permanent contraception and fulfillment
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Table 1 Demographic and clinical characteristics of patients who desired postpartum permanent contraception by timing of

documented plan for postpartum contraception, (n=3013)

Documented prenatal plan for No documented prenatal plan for p-value
permanent contraception permanent contraception

Number of birthing people 2083 930
Maternal age at delivery (years) 3228, 36] 3329, 37] <0.001
Parity less than 2 at admission 506 (24.3) 320 (33.3) <0.001
Weeks of gestation at delivery 38.51[37.0,39.1] 38.3[36.5,39.1] 0.027
Adequacy of prenatal care <0.001

Inadequate 524 (25.2) 173 (18.6)

Intermediate 312(15.0) 83(8.9)

Adequate 691 (33.2) 148 (15.9)

Adequate plus 524 (25.2) 88(9.5)

Missing 32(1.5) 438 (47.1)
Delivery type 0.002

Caesarean section 967 (46.4) 488 (52.5)

Vaginal delivery 1116 (53.6) 442 (47.5)
Maternal race <0.001

Asian 61(2.9) 28 (3.0)

Black 940 (45.1) 304 (32.7)

White 670 (32.2) 372 (40.0)

None of the above 190 (9.1) 52(5.6)

Declined or unknown 222 (10.7) 174 (18.7)
Maternal ethnicity non-Hispanic 1581 (75.9) 654 (70.3) 0.001
Married 688 (33.0) 437 (47.0) <0.001
BMI (kg/m?) 34.2 [29.6,40.0] 33.2[29.1,384] 0.009
Insurance type private 521(25.0) 416 (44.7) <0.001

Data represented as n (%) or median [interquartile range]
BMI body mass index

of that plan is shown in Table 2. In univariable analysis,
patients with a plan for permanent contraception in the
first or second compared to third trimester were more
likely to achieve fulfillment of desired permanent con-
traception prior to hospital discharge (OR 1.41, 95% CI
1.17-1.69), within 42 days of delivery (OR 1.37, 95% CI
1.14-1.65), and within 365 days of delivery (OR 1.36,
95% CI 1.13-1.65). In our multivariable regression
model, having a documented plan for permanent contra-
ception in the first or second trimester, when compared

to an initial documented plan in the third trimester, was
associated with higher odds of fulfillment before dis-
charge (aOR 1.57, 95% CI 1.24-2.00), 42 days (aOR 1.51,
95% CI 1.20-1.91), and 365 days (aOR 1.40, 95% CI 1.11-
1.75) postpartum (Table 3).

We also explored the relationship between prenatal
documentation versus documentation first occurring
during delivery hospitalization and fulfillment of per-
manent contraception. In univariable analysis, patients
with prenatal documentation were not more likely to

Table 2 Timing of first documented plan for permanent contraception and fulfillment of permanent contraception at discharge, by
42 days, and by 365 days postpartum

Trimester 1 Trimester 2 Trimester 3 Any Prenatal All Prenatal Delivery

(n=523) (n=721) (n=757) (n=382) Combined Hospitalization
(n=2083) (n=930)
Fulfillment prior to discharge 324 (61.6) 447 (62.1) 406 (53.6) 57 (69.5) 1234 (59.2) 525 (56.5)
Fulfillment by 42 days 329 (62.9) 454 (62.9) 419 (554) 59(72.0) 1261 (60.5) 530(57.0)
Fulfillment by 1 year 362 (69.2) 512(71.0) 480 (63.4) 62 (75.6) 1416 (67.7) 560 (60.2)

Presented as n (%)
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Table 3 Multivariable logistic regression results of permanent contraception fulfillment by discharge, 42 days, and 365 days
postpartum for patients with plan for permanent contraception documented in the first or second compared to third trimester

(n=2001)
Hospital Discharge 42 Days 365 Days
aOR (95% Cl) aOR (95% Cl) aOR (95% Cl)
Documented prenatal plan for permanent contraception 157 151 1.40
in first or second trimester” (1.24-2.00) (1.20-1.91) (1.11-1.75)
Private insurance' 145 132 118
(1.07-1.97) (0.98-1.79) (0.88-1.59)
Maternal age at delivery” 0.99 0.99 0.99
(0.97-1.97) (0.97-1.02) (0.96-1.01)
Parity > 2° 115 1.08 1.02
(0.87-1.52) (0.82-1.43) (0.78-1.35)
Weeks of gestation at delivery* 1.1 1.12 .1
(1.06-1.16) (1.07-1.17) (1.06-1.17)
Cesarean sectionl 18.26 16.21 10.19
(14.03-23.76) (12.50-21.03) (7.86-13.21)
Adequate prenatal care® 1.21 1.18 1.46
(0.96-1.52) (0.94-1.48) (1.17-1.83)
Race
Asian” 0.60 0.64 0.92
(0.30-1.22) (0.32-1.29) (0.46-1.86
Black” 095 093 0.80
(0.72-1.25) (0.73-1.22) (0.61-1.04)
Hispanic Ethnicity™ 0.87 0.83 125
(0.56-1.35) (0.54-1.28) (0.81-1.95)
Married'™ 129 133 115
(0.98-1.71) (1.01-1.75) (0.87-1.51)
BMIF 095 096 097
(0.94-0.97) (0.94-0.97) (0.95-0.98)

All variables shown in the table were included in the multivariable model

OR odds ratio, C/ confidence interval

" Referent group—Documented prenatal plan for permanent contraception in third trimester

T Referent group—Medicaid insurance
¥ Analyzed continuously

S Referent group—Parity <2

I Referent group—Vaginal delivery

9 Referent group—Inadequate prenatal care

# Referent group—White; other and declined/unknown were also included in the model

" Referent group—Non-Hispanic
** Referent group—Unmarried

undergo permanent contraception prior to discharge
(OR 1.12, 95% CI 0.96-1.31) or 42 days postpartum
(OR 1.16, 95% CI 0.99-1.35) but were prior to 365 days
postpartum (1.40, 95% CI 1.19-1.65). However, after
multivariable analyses this relationship was significant
at each time point (Table 4). Having a documented plan
for permanent contraception at any prenatal timepoint
was associated with higher odds of fulfillment before
discharge (aOR 1.60, 95% C.I. 1.29-1.99), at 42 days
(aOR 1.66, 95% C.I. 1.34—2.05), and 365 days (aOR 1.92,
95% C.1. 1.56-2.36) postpartum (Table 4).

Discussion

In our multi-center retrospective cohort study, patients
who had their first plan for permanent contraception
documented in the first or second trimester had, at all-
time points, approximately one and a half times higher
odds of undergoing surgery for desired permanent con-
traception compared to patients whose first prenatal plan
for permanent contraception was in the third trimester.
This finding emphasizes the importance of initiating
early prenatal counseling for permanent contraception.
Furthermore, patients with any prenatal contraceptive
plan for permanent contraception had a higher likelihood
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Table 4 Multivariable logistic regression results of permanent contraception fulfillment by discharge, 42 days, and 365 days
postpartum for patients with plan for permanent contraception documented prenatally compared to first during delivery

hospitalization (n=3013)

Hospital Discharge 42 Days 365 Days
Multivariable Multivariable Multivariable
OR (95% Cl) OR (95% Cl) OR (95% Cl)
Documented prenatal plan for permanent 1.60 1.66 192
contraception* (1.29-1.99) (1.34-2.05) (1.56-2.36)
Private insurance’ 159 1.54 147
(1.25-2.01) (1.22-1.95) (1.16-1.86)
Maternal age at delivery” 1.00 1.00 1.00
(0.98-1.02) (0.98-1.02) (0.98-1.50)
Parity > 2° 1 36 131 121
(1.1 70) (1.05-1.63) (0.98-1.50)
Weeks of gestation at delivery* 1.1 1.12 .11
(1.08-1.15) (1.08-1.15) (1.07-1.14)
Cesarean sectionl! 17.50 15.91 10.50
(14.12-21.67) (12.86-19.66) (8.52-12.94)
Adequate prenatal care® 1.1 1.11 1.34
(0.91-1.34) (0.92-1.34) (1.11-1.61)
Race
Asian” 0.51 0.52 0.63
(0.29-0.92) (0.29-0.92) (0.36-1.10)
Black” 1.01 0.97 0.81
(0.80-1.26) (0.77-1.21) (0.65-1.01)
Hispanic Ethnicity™ 1.07 1.03 118
(0.77-1.47) (0.74-1.42) (0.86-1.62)
Married'™ 143 143 1.29
(1.15-1.78) (1.15-1.78) (1.04-1.60)
BMI* 0.96 0.96 0.97
(0.95-0.97) (0.95-0.97) (0.96-0.98)

All variables shown in the table were included in the multivariable model
OR odds ratio, C/ confidence interval

" Referent group—Plan for permanent contraception first documented during delivery hospitalization

T Referent group—Medicaid insurance
* Analyzed continuously

$ Referent group—Parity <2

I Referent group—Vaginal delivery

9 Referent group—Inadequate prenatal care

# Referent group—White; other and declined/unknown were also included in the model

** Referent group—Non-Hispanic

** Referent group—Unmarried

of fulfillment compared to patients who did not, as
shown in the multivariable analyses. This aligns with
prior studies demonstrating that patients who receive
prenatal counseling are more likely to receive postpartum
contraception in general [3—6]. Given the known multi-
level barriers to postpartum permanent contraception,
our findings suggest that early counseling is important
to ensure that patients have time to discuss and finalize
their contraceptive plan, that a plan for fulfillment can
be made that mitigates known barriers such as operat-
ing room and surgeon availability, and that the required
Medicaid sterilization consent form can be signed and

necessary waiting period elapsed prior to delivery [16,
20].

We are not able to determine from this retrospective
chart review study the reason behind this positive asso-
ciation. We hypothesize that this relationship may be
multifactorial and likely related to patients strongly desir-
ing permanent contraception initiating discussions early
in pregnancy, patient desire for permanent contracep-
tion versus acceptance of alternative options impacting
fulfillment, and clinician advocacy surrounding fulfill-
ment of patient-centered contraceptive goals. This asso-
ciation could also be related to the role of implicit bias
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impacting counseling and care. For example, the associa-
tion between early counseling and fulfillment persisted
despite adjustment for adequacy of prenatal care. This
is likely because the Kotelchuck Index, which is used to
determine adequacy of prenatal care, does not measure
the quality of prenatal care, but rather the number of vis-
its [26]. This difference may reflect advocacy on the part
of clinicians to ensure that health-related social needs
and other barriers to outpatient care do not impinge on a
patient’s goals for postpartum contraception.

Alternatively, the lack of association between adequacy
of prenatal care and timing of prenatal plan for desired
postpartum contraception may reflect implicit biases
physicians have regarding contraceptive counseling and
provision for those with structural and social barriers
to care. Our study demonstrated racial and ethnic dif-
ferences in rates of prenatal documentation of a plan for
postpartum permanent contraception. Multiple studies
have shown providers weave bias surrounding patients’
race, ethnicity, socioeconomic status, and age into con-
traception counseling for permanent contraception [18,
19, 27, 28]. The impact of such bias in counseling on rates
of desire and fulfillment of permanent contraception is
less clear with prior studies reporting both increased and
decreased rates of use of permanent contraception by
Black and Hispanic compared to White patients [29-31].
Regardless, ensuring providers acknowledge and miti-
gate their implicit biases is essential to upholding patient
autonomy during prenatal contraceptive counseling. As
the American College of Obstetricians and Gynecolo-
gists states, it is imperative for physicians to not deny
postpartum contraception “because of physician ideals
and values” regarding who is appropriate to receive this
form of contraception [13]. This further underscores the
importance of providers engaging in and documenting
counseling with all pregnant patients regarding postpar-
tum contraception early and throughout pregnancy. Such
contraceptive counseling should be done supportively
via shared decision-making within a reproductive justice
framework [32].

Our study is potentially limited by lack of follow-up,
given it is a retrospective cohort study. Additionally, we
only were able to investigate when a patient had docu-
mentation of a plan for desired postpartum permanent
contraception. Using documentation as a proxy for deci-
sion-making does not capture all patients who had coun-
seling for contraception but did not specifically desire
permanent contraception at a given time. This may have
resulted in an underestimation of patients receiving pre-
natal counseling for postpartum contraception at each
timepoint. Additionally, we were not able to assess or
evaluate the occurrence of any postpartum contracep-
tive counseling that may have occurred after hospital
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discharge or the rationale for why surgery for permanent
contraception was not performed. Future prospective
study is needed to better delineate the quality of the con-
traceptive counseling, assess differences between patients
(including potentially by factors such as race and ethnic-
ity), document longitudinal patient decision-making and
clinician counseling, and understand the rationale for
non-fulfillment of permanent contraception.

Conclusion

Our multi-site, diverse, national cohort study demon-
strated that patients with documented desire for per-
manent contraception prenatally were more likely to
have fulfillment after accounting for relevant clinical
and demographic factors. Further, we show patients who
have earlier documentation of a prenatal plan for perma-
nent contraception (first or second trimester) had higher
odds of fulfillment compared to patients who had docu-
mentation for a plan later in pregnancy (third trimester).
Prenatal counseling and documentation surrounding
permanent contraception may assist in mitigating the
barriers associated with fulfillment of postpartum per-
manent contraception. This study highlights the neces-
sity of counseling for postpartum contraception earlier in
the prenatal period to allow for patients and clinicians to
engage in longitudinal, shared decision-making.
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